® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number 



0 273 570 

A2 



® 



© Application number: 87310181.0 
© Date of filing: 1&11.87 



EUROPEAN PATENT APPLICATION 
© int CI/: B65B 9/20 



© Priority: 03.12.88 US 937268 

© Date of publication of application: 
06.07.88 Bulletin 88/27 

© Designated Contracting States: 

AT BE CH DE ES FR QB GR FT LI LU NL SE 



© Applicant W.R. GRACE & CO. 

Qrace Plaza 1114 Avenue of the Americas 
New York New York 10036 (US) 

© Inventor: Taylor, Monroe Frank 
46 Briarcllff Drive Overbrook 
Greenville South Carolina 29616(US) 

© Representative: Barlow, Roy James et al 

J. A. KEMP & CO. 14, South Square Gray's Inn 
London WCIRSEU(GB) 



© Vertical form-flll-seal process and machine with product catching device. 

© A vertical form, fill, and seal process and ap- 
paratus for individually packaging easily bruised arti- 
cles (9) of product such as apples, pears, tomatoes, 
etc. by catching each article as it is dropped through 
a tube of thermoplastic, heat sealable film (5) and 
simultaneously sealing and severing the tube below 
the caught article (9) without the article forceably 
contacting the hot seal or striking the heat sealing 
means (1,2). 
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VERTICAL FORM-FILL-SEAL PROCESS AND MACHINE WITH PRODUCT CATCHING DEVICE 



FIELD OF THE INVENTION 

The field of the present Invention encompasses 
vertical form, fill and seal apparatus for packaging 
articles. In particular, the field of the present inven- 
tion is directed to a vertical form, fill and seal 
apparatus which is adapted to individually package 
easily bruised articles of and produce such as, for 
example, apples, pears, tomatoes and the (ike. 
Even more particularly, the field of the present 
invention is directed to a vertical form, fill and seal 
apparatus for individually packaging easily bruised 
articles, as identified above, whereby the pack- 
aging or process of loading the articles into the 
package does not result in rupture of any of the 
transverse heat seals which form the package by 
closing the tube. 



BACKGROUND OF THE INVENTION 

The present invention relates to machines for 
forming, filling and sealing packages which are 
made from an elongated thin flat sheet of flexible 
packaging material. In general, the sheet of flexible 
packaging material is formed by the apparatus into 
a vertically depending, upwardly open tube having 
overlapping longitudinal edges. Thereafter, the 
overlapping edges are longitudinally sealed togeth- 
er by means well known to those in the art and the 
end of the tube is sealed together by a pair of 
transverse heat seals which are vertically spaced 
apart At this point the tube is filled from above 
with a measured quantity of product A second 
heat sealing operation, which is performed after the 
filled tube has been downwardly advanced, com- 
pletes enclosure of the product. Simultaneously, 
with or shortly after the transverse heat sealing 
step the tube is completely transversely severed 
by known cutting means in the space between the 
vertically spaced apart pair of transverse heat 
seals. Thereafter the tube is downwardly advanced 
and the cycle is successively repeated so as to 
form a multiplicity of individually packaged pro- 
ducts. 

Many means for advancing the vertically de- 
pending, upwardly open tube downwardly over the 
mandrel are conventional in the art. For example, 
as stated above, it has been conventional practice 
to employ heat sealing means for closing (e.g. 
sealing) the tube by forming a pair of vertically 
spaced apart transverse heat seals. In one conven- 
tional embodiment the sealing bars are moveable 
in both the horizontal and vertical planes. That is. 



the sealing bars are intermittently moved horizon- 
tally inwardly to engage and compress the tube 
and form a pair of vertically spaced apart trans- 
verse heat seals and are then moved vertically 

5 downwardly to feed or draw the packaging material 
over and past the tube forming mandrel. The trans- 
verse heat sealing of the tube occurs during this 
operation. Thereafter, the sealing bars move hori- 
zontally outwardly to release the tube and return 

w vertically to their starting position. 

A further conventional practice in advancing or 
feeding the packaging material over the mandrel 
involves the use of a vacuum belt mechanism. In 
this apparatus a pair of perforate endless belts are 

is disposed respectively on opposite sides of the tube 
to engage and feed the tube downwardly as a 
result of a reduced pressure or vacuum condition 
at the openings in the belt The tube closing or 
transverse heat sealing means in this arrangement 

20 may be stationary vertically but reciprocally 
moveable horizontally to intermittently engage and 
transversely heat seal the tube between feed and 
product drop or fill operations. 

Yet another conventional practice for advancing 

25 or feeding the packaging material over the tube 
former or mandrel involves the use of pinch rollers 
rather than a belt mechanism. In this configuration 
two rollers are disposed respectively on opposite 
sides of the tube with the rollers engaging and 

30 feeding the tube downwardly over the mandrel as a 
result of the fact that the tube is pinchingly en- 
gaged between the rollers and the outer surface of 
the mandrel. 

In all of the foregoing arrangements a relatively 

36 long "product drop" is encountered. This product 
drop is encountered as a result of the fact that the 
articles to be packaged must be introduced into the 
interior of the forming mandrel near the top thereof. 
This arrangement, of course, is necessary since 

40 the sheet of flexible packaging material is com- 
pletely formed into a vertically depending tube 
shortly below the upper surface of the forming 
mandrel and access into the interior thereof cannot 
be gained below this point without destruction of 

45 the tubular configuration. Accordingly, the distance 
which the articles to be packaged must fall upon 
entrance into the interior of the tube forming man- 
drel and discharge therefrom is substantial. Addi- 
tionally, with the vertically moveable transverse 

so heat sealing arrangement the necessary vertical 
travel of the sealing bars results in a substantial 
further vertical distance through which an article 
must fall in the filling operation. Furthermore, it 
should be noted that in this configuration the por- 
tion of the formed tube immediately above the tube 
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closing transverse sealing bars is in tension and 
drawn into a relative sharp or tight "V" configura- 
tion during the downward movement of the sealing 
bars. This configuration is not conducive to a good 
filling operation nor is the resulting stress at the 
sealing bars conducive to good sealing. 

In the vacuum belt or pinch roller arrangement 
the belts or rollers and sealing bar movements can 
be coordinated to provide for a relaxed condition of 
the tube above the sealing bars and a relatively 
shallow or a loose "V" configuration with a slight 
bulge or ballooning effect can be arrived at. Such a 
configuration is more conducive to a good filling 
operation. Transverse heat sealing may also effi- 
ciently be accomplished in the absence of stress. 
The operative run distance of the vacuum belts in 
that configuration, however, extend through a sub- 
stantial vertical distance and a relative long product 
drop distance is, once again, encountered. 

While a relatively long "product drop" may not 
be totally undesirable or unacceptable with articles 
which are of fairly light weight, it is completely 
unacceptable when attempting to package articles 
which are relatively heavy and easily bruised. In 
particular, a major problem which has developed in 
attempting to package relatively heavy easily 
bruised articles such as, for example, apples, 
pears, tomatoes and the like is that the articles, 
when introduced into the interior of the forming 
mandrel fall, under the influence of gravity, and 
impact the preformed transverse heat seals which 
are utilized to close the tube such that the trans- 
verse heat seals are ruptured. Of course, such a 
situation is wholly unacceptable. One prior art at- 
tempt to solve this problem is to keep the seal 
clamped between the seal bars so that the articles 
strike the seal bar rather than the seal. However, 
even with padded seal bars the impact of the 
article on the seal bar simply bruises or damages 
the article. 

Accordingly, those of skill in the art have un- 
dertaken a quest to provide a vertical form, fill and 
seal aparatus which will individually package 
bruisable product articles without rupturing the 
transverse heat seals which close the tube as have 
occurred in the past attempts to package such 
articles. The present inventive apparatus and meth- 
od provide a satisfactory and cost efficient solution 
to this outstanding problem. 



OBJECTS OF THE PRESENT INVENTION 

Accordingly, it is a general object of the 
present invention to overcome and thus obviate the 
problems encountered by those of skill in the art in 
attempting to utilize a vertical form, fill and seal 
machine to individually package easily bruised 



product articles such as apples, pears, peaches, 
tomatoes and the like. 

It is another object of the present invention to 
provide a vertical form, fill and seal packaging 

5 apparatus which accomplishes the individual pack- 
aging of relatively heavy articles without rupturing 
the transverse tube closing end seals. 

Yet a further object of the present invention is 
to provide a vertical form, fill and seal packaging 

ro machine and process which may be utilized to 
individually package easily damaged articles such 
as apples, pears, peaches, tomatoes and the like. 

Still further objects and the broad scope of 
applicability of the present invention will become 

is apparent to those of ordinary skill in the art from 
the details given hereinafter. However, it should be 
under stood that the detailed description of the 
presently preferred embodiments of the present 
invention is given by way of illustration only since 

20 various changes and modifications well within the 
spirit and scope of the invention will become ap- 
parent to those of ordinary skill in the art in view of 
this detailed description. 

25 

SUMMARY OF THE PRESENT INVENTION 

It has now been found that the above objects 
can be obtained in a vertical form, fill, and seal 

30 machine for individually packaging product articles 
in transversely sealed tubes formed from thermo- 
plastic film wherein the improvement for packaging 
an easily bruised article comprises transverse heat 
sealing and severing means for simultaneously 

35 sealing the bottom of an upper package and the 
top of a lower package and severing the tubular 
film between said seal; and, catcher finger means 
associated with said heat sealing and severing 
means to prevent said article from striking the said 

40 heat sealing means as the article is vertically 
dropped into the tube. 

In another aspect, the present invention is a 
vertical form, fill, and seal machine for individually 
packaging articles in thermoplastic film formed into 

45 a tube comprising a vertical mandrel and guide 
chute through which articles are dropped one-at-a- 
time and guided into said tube; a pair of sealing 
and severing bars located below said chute, one 
bar being on an opposed side of the tube from the 

50 other bar and the bars being mounted to make 
upper and lower transverse seals across the tube 
and to sever the tube transversely between said 
seals; and, catcher fingers on the upper surface of 
each of said seal bars for catching an article as the 

55 article drops through the tube and chute arid the 
seal bars close, sad catcher fingers preventing the 
article from striking the seal bars. 

In still another aspect, the present invention is 
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a vertical form. fill, and seal process for packaging 
easily bruised articles of produce comprising the 
steps of forming a sheet of thermoplastic material 
into a tube using a mandrel and vertically suspend- 
ing the tube; providing and positioning a guide 
chute within the tube adjacent the upper opening of 
the tube; providing and positioning a par of seal 
bars below said chute, the seal bars in said pair 
being positioned on opposed sides of said tube 
whereby when said seal bars are closed they will 
transversely seal and sever said tube so that the 
lower end of the upper portion of said tube is 
sealed and the upper end of the lower portion of 
the tube is likewise sealed; providing catcher fin- 
gers on the upper surfaces of said seal bars to 
catch an article as it is dropped through said chute 
before it strikes a seal bar as the seal bar is moved 
towards the tube to compress, seal and sever 
same; dropping a first article of produce through 
said chute; closing said seal bars together to catch 
the first article with the catcher fingers before the 
article strikes the seal bars and simultaneously 
sealing and severing the tube as the bars close; 
moving the seal bars apart so that the article in the 
tube may pass therebetween as it is released from 
the fingers; feeding an additional length of tube to 
lower the article below the seal bars; repeating the 
steps of dropping the article of produce and clos- 
ing the seal bars using a second article of produce 
whereby the first article is packaged in a length of 
tubing sealed at each end and the resulting pack- 
age is severed from the tube. 

In yet another aspect, the present invention is a 
vertical form, fill, seaJ process for packaging easily 
bruised produce articles In a tube formed from a 
sheet of thermoplastic, heat sealable material com- 
prising the steps of: dropping an article of produce 
through said tube; and simultaneously transversely 
heat sealing the tube below the article and catching 
and holding the article before it can contact the 
portion of the tube being heat sealed or contact a 
seal bar. 

In each of the foregoing aspects of the present 
invention as a process, the steps of providing a 
deflate hole or holes in the film tube, employing 
heat shrinkabie film to form the package; and 
thereafter heating the film to shrink it tightly around 
the article is included. 



DESCRIPTION OF THE DRAWINGS 

The present invention may be better under- 
stood by the drawings appended hereto which are 
made a part of this disclosure and are included for 
illustrative purposes in which: 



Bgure 1 is a representation of a partial ele- 
vation view of the apparatus of the present inven- 
tion showing an easily bruised article of produce, 
namely, an apple, being held by the catcher fingers 
s of the present invention; 

Figures 2, 3. and 4 show an schematic re- 
presentation the steps of catching an article and 
sealing and severing the tube; and, 

Figure 5 shows a partial front elevation view 
ro schematically represented of the loading of articles 
into the vertically formed and held tube as it is 
formed. 



is DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention is directed to an im- 
provement in and to presently existing and well 

20 known vertical form, fill and seal machines. To 
improve clarity and avoid confusion reference to 
this well-known type of machinery is accomplished 
by incorporation by reference of exemplary non- 
limiting examples of this type of machine. In par- 

25 ticular, this type of machine is illustrated in U.S. 
Patent No. 4,322,929 to Newmann: U.S. Patent No. 
4,291,520 to Prince; U.S. Patent No. 4,288.965 to 
James; 4,277,302 to Reid; U.S. Patent No. 
4.274.244 to Gilbert. U.S. Patent No. 4,144,693 to 

30 Ogata and U.S. Patent No. 4,118,913 to Putnam. 
All of these patents are hereby incorporated by 
reference. These patents generally disclose that is 
has heretofore been well known to provide a verti- 
cal form, fill and seal machine for packaging arti- 

35 cles wherein the machine comprises (1) mandrel 
means having an upper article entrance orifice, an 
interior and a lower article discharge orifice with the 
mandrel means being adapted to receive a sheet of 
flexible plastic packaging material and progressive- 

40 ly to form the sheet into a. vertically depending and 
upwardly open tube having overlapping longitudinal 
edges whereby the lower discharge orifice commu- 
nicatively connects the interior of the mandrel with 
the interior of the tube; (2) longitudinal sealing 

45 means adapted to longitudinally seal the overlap- 
ping edges of the sheet together; (3) tube advance 
means adapted to downwardly advance the tube; 
(4) upper and lower heat sealing means adapted to 
seaiingiy close the tube below the article discharge 

so orifice by forming two vertically spaced apart trans- 
verse heat seals across the tube; and (5) cutting 
means adapted to sever the tube in the space 
between said transverse heat seals of special inter- 
est is my form, fill, seal machine described and 

55 claimed in U.S. Patent No. 4,532,752 which issued 
on August 6, 1985 and is incorporated herein by 
reference. 

Turning now to the attached figures, the ap- 



X 



0 273 570 8 



paratus and process of this invention will be de- 
scribed. Looking first a Figure 5 a vertical form, fill, 
and seal apparatus is schematically represented in 
a partial section of a front elevation view. A roll 19 
of flat sheet thermoplastic fitm 5' is shown being 
threaded over guide roll 15 and then under spread- 
er roll 14 which allows the film 5' to be formed by 
mandrel or tube forming chute 16 into tube 5 which 
is enclosed around guide chute 6. The edges of 
the film sheet as the film is folded over mandrel 16 
are lapped over to form a tube which is held in 
place by collar 17. Below collar 17 the lapped over 
portions are sealed together longitudinally of the 
tube by electrostatic sealer 18. This tube is then 
advanced downwardly to feed more of the tube as 
it is consumed by packaging products or articles. 
The mandrel 16 and the upper part of the guide 
chute 6 act together to form the tube 5 as the tube 
is, of course, formed around the guide chute 6. Ail 
of the foregoing is well within the skill of those 
experienced in the art of form, fill, seal packaging. 

Still continuing with Figure 5. loading ramp 20 
is shown with spherical objects 9* being held from 
rolling under the influence of gravity by gate 21 . A 
product or article 9* represents an article of pro- 
duce which is easily bruised and require gentle 
handling. The articles 9' are represented as 
spheres for convenience. The gate 21 can be any 
well known device for dispensing articles one-at-a- 
time and may apply restraint from above or from 
the sides rather than below as illustrated. In some 
Instances, it may be desirable to manually dis- 
pense the items at this point In any event, the 
articles are dropped into the open end of the tube 
5 from roughly the position of the gate 21 . 

Turning now to Figures 2 through 4 the se- 
quential operation of the apparatus of the present 
invention and likewise the process of the present 
invention will be explained. In Figure 2. tube 5 is 
shown transversely sealed at the bottom of the 
tube by seal 11 which holds article 10 at the 
bottom of the tube. Seal bars 1 and 2 are disposed 
above the product 10 and .are positioned on op- 
posed sides of tube 5. When the seal bars 1 and 2 
which comprise the pair of seal bars are closed 
they will transversely seal and sever the tube so 
that the lower end of the upper portion of the tube 
5 is sealed and the upper end of the lower portion 
of the tube is likewise sealed. In other words, two 
transverse parallel seals are made at this point. 
The seal bars are also provided with a transverse 
severing wire which is heated above the sealing 
temperature of the film so that it will cut by melting 
the film in a thin line between the seals. Alternately, 
one wide seal can be made and a heated wire can 
cut through the entire seal. 

Carried on seal bars 1 and 2 are catcher finger 
means 3 and 4 which are preferably located on the 



upper surface of the seal bars and are covered with 
resilient material such as sponge rubber. In a pre- 
ferred embodiment a second ringer 3' identical to 
finger 3 would be located on bar 1 immediately 

5 behind bar 3 as viewed in Fig. 2 and spaced down 
the length of the bar a distance appropriate for the 
particular size of the articles 9 and 1 0 being pack- 
aged. (See Figure 1). A similar second finger 4' - 
(not shown) is provided on bar 2 spaced down the 

w bar from the finger 4 in the same manner that 
fingers 3 and 3' are spaced apart on bar 1 . Prefer- 
ably, the spacing between the fingers and the 
angle which ringers 3. 3' and 4, 4' present with the 
horizontal is adjustable by mounting the fingers on 

75 slotted plates (not shown) with hold down bolts (not 
shown) through the slots so that the fingers may be 
moved up and down the length of the bar and in 
and out towards the tube. A single catcher means 
could be substituted for the fingers so that just one 

20 very wide finger or "hand" is presented on each 
side but experience to date indicates "that four 
catcher fingers work quite well for most products in 
the size and weight range of premium sized ap- 
ples, pears, and peaches and the four finger com- 

25 bination is readily adjusted. 

Still viewing Figure 2, chute 6 is seen disposed 
within tube 5 with free failing product 9 at the point 
where it is discharged from chute 6. Film advance 
rollers 7 and 8 when rotated feed an additional 

30 length of tubing downwardly. 

Turning now to Figure 3. seal bars 1 and 2 
have been moved inwardly to compress a portion 
of tube 5 therebetween and with the application of 
heat and pressure seal the film transversely across 

35 the width of the tube thus closing the top of the 
lower portion which encloses product 10 and the 
bottom of the upper portion which will be the 
closure for product 9. The seal bars are of a 
conventional nature and are well known in the art. 

40 The seal bar temperature and dwell time when 
closed differ with the polymeric made up of each 
film. The means for moving the seal bars inwardly 
is preferably pneumatic cylinders which are not 
shown but which can be positioned to drive the 

45 bars together. The pneumatic cylinders are ac- 
tuated by solenoid operated switches and can 
move inwardly and outwardly rapidly. The closing 
of the seal bars begins when gate 21 (Figure 5) is 
actuated to admit one article 9 which falls freely 

so until it is caught by fingers 3. 3' and 4, 4' which, 
being covered with resilient, sponge-like material, 
preferably sponge rubber, cushion the fall. It is 
desirable to .make the height of the chute or, rather, 
the distance between the discharge end of ramp 20 

55 (Figure 5) adjacent gate 21 and the point at which 
the article 9 will be caught by fingers 3, 3' and 4, 4' 
in Figure 3 as short as practical. In Figure 3 the 
article 9 is caught a distance "d" above seal bars 1 
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and 2 so that it does not strike the seal bars and 
become bruised or damaged thereby. In addition, 
by catching the article 9 above the seal no stress is 
put on the seal immediately and the material has 
time to completely fuse before the weight of article 
9 bears against the seal. 

In Figure 4. package 22 comprises article 10, 
the lower severed portion of the. tube 5 which is 
designated 5" and which is closed by lower seal 1 1 
and upper seal 12. This leaves product 9 in the 
tube 5 held by the bottom seal 13. Since product 9 
falls only a relatively short distance a d" when the 
seal bars 1 and 2 are removed from their position 
shown in Figure 3. there is very little stress or force 
applied to the still warm seal 13. Thus, the catcher 
fingers serve the purpose of not only preventing 
the falling product 9 from striking the seal bar and 
becoming bruised or damaged, the catcher fingers 
also divide the fall into two stages so that the 
second and final fall of the product against the 
bottom seal is a very short fall. Furthermore, this 
second fall takes place while tube advance rolls 7, 
8 are feeding additional tube length downwardly. 
The result being that very little force is applied 
against the seal 13. 

Turning now to Figure 1, the side view from 
Figures 2 through 4 is shown. In Figure 1, the 
second finger 3' is shown spaced down the seal 
bar from finger 3 which is seen in Figures 2 
through 4. Products which especially benefit from 
the packaging method and apparatus of this inven- 
tion are apples, pears, and peaches. 

Package 22 in Figure 4 will preferably fall a 
short distance onto a cushioned conveyor to be 
carried to a heat shrinking tunnel. The conveyor 
surface is ribbed with sponge rubber or like resil- 
ient material arranged so that the package will be 
cushioned as it lands on the conveyor and not roll. 

In the heat shrinking tunnel, streams of hot air 
are directed agaisnt the film material of tube 5* to 
shrink the tube material, which is preferably heat 
shrinkable, tightly around the product. The pre- 
viously provided deflate holes allow trapped air to 
escape as the film shirnks. 

ft is to be understood that variations and modi- 
fications of the present invention may be made 
without departing from the scope of the present 
invention. It is also to be understood that the scope 
of the invention is not to be interpreted as limited 
to the specific embodiments disclosed herein, but 
only in accordance with the appended claims when 
read in the light of the foregoing disclosure. 



Claims 

1. A vertical form-fill-seal process for pack- 
aging in a tube formed from a sheet of thermoplas- 

5 tic. heat sealable material comprising the steps of: f 
dropping an article of produce through said tube; 
and simultaneously transversely heat sealing the 
tube below the article; characterised in that for * 
packaging easily bruised produce articles the arti- 

w cle is caught and held before it can contact the 
portion of the tube being heat-sealed or can con- 
tact the sealing means. 

2. A vertical form-fill-seal process in which a 
product article is dropped through a vertically held 

75 tube of heat sealable thermoplastic material which 
is closed at its bottom end by a transverse seal 
made by heat sealing means, characterised by 
catching the product article prior to its striking the 
seat and the means for sealing, whereby the prod- 

20 uct article is only a relatively short distance above 
the seal; thereafter releasing the product article to 
fall the remaining distance to the bottom of the 
tube; and, simultaneously with releasing the prod- 
uct article, feeding additional tube material down- 

25 wardly. 

3. A vertical form-fill-seal process according to 
claim 1 or 2, characterised in that the tube of 
thermoplastic material is formed from a sheet using 
a mandrel and is vertically suspended; a guide 

30 chute is provided within the tube adjacent the up- 
per opening of the tube; the transverse seal is 
made by a pair of seal bars provided and posi- 
tioned below said chute, the seal bars in said pair 
being positioned on opposed sides of said tube 

35 whereby when said seal bars are closed they will 
transversely seal and sever said tube so that the 
lower end of the upper portion of said tube is 
sealed and the upper end of the lower portion of 
the tube is likewise sealed; the article is caught by 

40 means of catcher fingers on the upper surfaces of 
said seal bars to catch the article as it is dropped 
through said chute before it strikes a said seal bar 
as the seal bars move towards the tube to com- 
press, seal and sever it; said seal bars are closed 

45 together to catch a first said article with the catcher 
fingers before the article strikes the seal bars and 
said tube is simultaneously sealed and severed as » 
the bars close; the seal bars are moved apart so 
that the article in the tube may pass therebetween 

so as it is released from the fingers; an additional 
length of tube is fed to lower the article below the 
seal bars; and a second article is dropped and is 
caught by closing of the seal bars together again to 
catch the second article with the catcher fingers 

55 before the second article strikes the seal bars, and 
the tube is simultaneously sealed and severed as 
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the bars close, whereby the first article is packaged 
in a length of tubing sealed at each end and the 
resulting package is severed from the tube. 

4. A process according to claim 3. charac- 
terised in that the fingers are covered with a resil- s 
ient cushioning material. 

5. A process according to any one of claims 1 
to 4, characterised in that the thermoplastic ma- 
terial is heat-shrinkable material, and including the 
step of placing deflate holes in the tubular material. to 

6. A process according to claim 5, charac- 
terised by the step of applying heat to the film of 
sad resulting package to shrink the film around 
sad article. 

7. A vertical form-fill-seal machine for in- ts 
dividually packaging product articles in transversely 
sealed tubes formed from thermoplastic film, com- 
prising transverse heat sealing and severing means 
(1,2) for simultaneously sealing the bottom of an 
upper package and the top of a lower package 20 
(22) and severing the tubular film between said 
seals; characterised in that for packaging an easily 
bruised article, at least one catcher finger (3 or 4) 

is associated with said heat sealing and severing 
means (1,2) to prevent said article (10) from strik- 25 
ing either the bottom seal (11) or the heat sealing 
means (1,2) as the article is vertically dropped into 
the tube (5). 

8. A vertical form-fill-seal machine according to 
clam 1, characterised in that the at least one 30 
catcher finger (3 or 4) is located on the upper 
surface of the sealing and severing means (1 ,2). 

9. A vertical form-fill-seal machine according to 
claim 7, characterised by a vertical mandrel and 
guide chute (7) through which articles are dropped 35 
one-at-a-time and guided into said tube (5); by the 

fact that said sealing and severing means comprise 
a pair of sealing and severing bars (1 and 2) 
located below said chute (7), one bar (1) being on 
an opposed side of the tube (5) from the other bar 40 
(2) and the bars (1 and 2) being mounted to 
compress the tube between them and to make 
upper and lower transverse seal across the tube 
(5) and to sever the tube transversely between said 
seals; and by the fact that there are said catcher 45 
fingers (3 and 4) on the uppr surface of each of 
said seal bars (1 and 2 respectively) for catching 
an article (10) as the article drops through the tube 
(5) and chute (7) and as the seal bars (1,2) close, 
said catcher fingers (3 and 4) preventing the article so 
(10) from striking the seal bars (1 and 2). 

10. A vertical form-fill-seal machine according 
to claim 9, characterised in that each sealing bar (1 
and 2) in said pair is provided with two catcher 
fingers (3, 3' and 4, respectively) extending upwar- 55 
dly and away from the tube (5). each of said 
catcher fingers being covered with a resilient ma- 
terial. 
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© Vertical f orm-fTlI-seal process and machine with product catching device. 

@ A vertical form, fill, and seal process and apparatus for 
individually packaging easily bruised articles (9) of product such 
as apples, pears, tomatoes, etc. by catching each article as it Is 
dropped through a tube of thermoplastic, heat scalable film (5) 
and simultaneously sealing and severing the tube below the 
caught article (9) without the article forceably contacting the 
hot seal or striking the heat sealing means (1, 2). 
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Description 

FIELD OF THE INVENTION 

The field of the present invention encompasses 
vertical form, fill and seal apparatus for packaging 
articles. In particular, the field of the present inven- 
tion is directed to a vertical form, fill and seal 
apparatus which is adapted to individually package 
easily bruised articles of produce such as, for ex- 
ample, apples, pears, tomatoes and the like. Even 
more particularly, the field of the present invention 
is directed to a vertical form, fill and seal apparatus 
for individually packaging easily bruised articles, as 
identified above, whereby the packaging or process 
of loading the articles into the package does not 
result in rupture of any of the transverse heat seals 
which form the package by closing the tube. 

BACKGROUND OF THE INVENTION 

The present invention relates to machines for 
forming, filling and sealing packages which are 
made from an elongated thin flat sheet of flexible 
packaging material. In general, the sheet of flexible 
packaging material is formed by the apparatus into 
a vertically depending, upwardly open tube having 
overlapping longitudinal edges. Thereafter, the 
overlapping edges are longitudinally sealed togeth- 
er by means well known to those in the art and the 
end of the tube is sealed together by a pair of 
transverse heat seals which are vertically spaced 
apart. At this point the tube is filled from above 
with a measured quantity of product. A second 
heat sealing operation, which is performed after the 
filled tube has been downwardly advanced, com- 
pletes enclosure of the product. Simultaneously, 
with or shortly after the transverse heat sealing 
step the tube is completely transversely severed 
by known cutting means in the space between the 
vertically spaced apart pair of transverse heat 
seals. Thereafter the tube is downwardly advanced 
and the cycle is successively repeated so as to 
form a multiplicity of individually packaged pro- 
ducts. 

Many means for advancing the vertically de- 
pending, upwardly open tube downwardly over the 
mandrel are conventional in the art. For example, 
as stated above, it has been conventional practice 
to employ heat sealing means for closing (e.g. 
sealing) the tube by forming a pair of vertically 
spaced apart transverse heat seals. In one conven- 
tional embodiment the sealing bars are moveable 
in both the horizontal and vertical planes. That is, 
the sealing bars are intermittently moved horizon- 
tally inwardly to engage and compress the tube 
and form a pair of vertically spaced apart trans- 
verse heat seals and are then moved vertically 



downwardly to feed or draw the packaging material 
over and past the tube forming mandrel. The trans- 
verse heat sealing of the tube occurs during this 
operation. Thereafter, the sealing bars move hori- 

s zontally outwardly to release the tube and return 
vertically to their starting position. 

A further conventional practice in advancing or 
feeding the packaging material over the mandrel 
involves the use of a vacuum belt mechanism. In 

10 this apparatus a pair of perforate endless belts are 
disposed respectively on opposite sides of the tube 
to engage and feed the tube downwardly as a 
result of a reduced pressure or vacuum condition 
at the openings in the belt. The tube closing or 

75 transverse heat sealing means in this arrangement 
may be stationary vertically but reciprocally 
moveable horizontally to intermittently engage and 
transversely heat seal the tube between feed and 
product drop or fill operations. 

20 Yet another conventional practice for advancing 

or feeding the packaging material over the tube 
former or mandrel involves the use of pinch rollers 
rather than a belt mechanism. In this configuration 
two rollers are disposed respectively on opposite 

25 sides of the tube with the rollers engaging and 
feeding the tube downwardly over the mandrel as a 
result of the fact that the tube is pinching ly en- 
gaged between the rollers and the outer surface of 
the mandrel. 

30 In all of the foregoing arrangements a relatively 

long "product drop" is encountered. This product 
drop is encountered as a result of the fact that the 
articles to be packaged must be introduced into the 
interior of the forming mandrel near the top thereof. 

35 This arrangement, of course, is necessary since 
the sheet of flexible packaging material is com- 
pletely formed into a vertically depending tube 
shortly below the upper surface of the forming 
mandrel and access into the interior thereof cannot 

40 be gained below this point without destruction of 
the tubular configuration. Accordingly, the distance 
which the articles to be packaged must fall upon 
entrance into the interior of the tube forming man- 
drel and discharge therefrom is substantial. Addi- 

45 tionally, with the vertically moveable transverse 
heat sealing arrangement the necessary vertical 
travel of the sealing bars results in a substantial 
further vertical distance through which an article 
must fail in the filling operation. Furthermore, it 

50 should be noted that in this configuration the por- 
tion of the formed tube immediately above the tube 
closing transverse sealing bars is in tension and 
drawn into a relative sharp or tight "V" configura- 
tion during the downward movement of the sealing 

55 bars. This configuration is not conducive to a good 
filling operation nor is the resulting stress at the 
sealing bars conducive to good sealing. 

In the vacuum belt or pinch roller arrangement, 
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the bete or rollers and sealing bar movements can 
be coordinated to provide for a relaxed condition of 
the tube above the sealing bars and a relatively 
shallow or a loose T configuration with a slight 
bulge or ballooning effect can be arrived at Such a 
configuration is more conducive to a good filling 
operation. Transverse heat sealing may also effi- 
ciently be accomplished in the absence of stress. 
The operative run distance of the vacuum belts in 
that configuration, however, extends through a sub- 
stantial vertical distance and a relative long product 
drop distance is, once again, encountered. 

While a relatively long "product drop" may not 
be totally undesirable or unacceptable with articles 
which are of fairly light weight, it is completely 
unacceptable when attempting to package articles 
which are relatively heavy and easily bruised. In 
particular, a major problem which has developed in 
attempting to package relatively heavy easily 
bruised articles such as, for example, applies, 
pears, tomatoes and the like is that the articles, 
when introduced into the interior of the forming 
mandrel fall, under the influence of gravity, and 
impact the preformed transverse heat seals which 
are utilized to close the tube such that the trans- 
verse heat seals are ruptured. Of course, such a 
situation is wholly unacceptable. One prior art at- 
tempt to solve this problem is to keep the seal 
clamped between the seal bars so that the articles 
strike the seal bar rather than the seal. However, 
even with padded seal bars the impact of the 
article on the seal bar simply bruises or damages 
the article. 

Accordingly, those of skill in the art have un- 
dertaken a guest to provide a vertical form, fill and 
seal apparatus which will individually package 
bruisable product articles without rupturing the 
transverse heat seals which close the tube as have 
occurred in the past attempts to package such 
articles. The present inventive apparatus and meth- 
od provide a satisfactory and cost efficient solution 
to this outstanding problem. 

OBJECTS OF THE PRESENT INVENTION 

Accordingly, it is a general object of the 
present invention to overcome and thus obviate the 
problems encountered by those of skill in the art in 
attempting to utilize a vertical form, fill and seal 
machine to individually package easily bruised 
product articles such as applies, pears, peaches, 
tomatoes and the like, and which may accomplish 
the individual packaging of relatively heavy articles 
without rupturing the transverse tube closing end 
seals. 

Still further objects and the broad scope of 
applicability of Ihe present invention will become 
apparent to those of ordinary skill in the art from 



the details given hereinafter. 

SUMMARY OF THE PRESENT INVENTION 

5 Accordingly one aspect of the present inven- 

tion provides the process set out in claim 1 . 

A second aspect of the present invention pro- 
vides the apparatus of claim 6. 

In each of the foregoing aspects of the present 

io invention as a process, the steps of providing a 
deflate hole or holes in the film tube, employing 
heat shrinkable film to form the package; and 
thereafter heating the film to shrink it tightly around 
the article is included. 

15 

DESCRIPTION OF THE DRAWINGS 

The present invention may be better under- 
stood by the drawings appended hereto which are 

20 made a part of this disclosure and are included for 
illustrative purposes in which: 

Figure 1 is a representation of a partial elevation 
view of the apparatus of the present invention 
showing an easily bruised article of produce, 

25 namely, an apple, being held by the catcher 
fingers of the present invention; 
Figures 2, 3 and 4 show an schematic repre- 
sentation the steps of catching an article and 
sealing and severing the tube; and, 

30 Figure 5 shows a partial front elevation view 
schematically represented of the loading of arti- 
cles into the vertically formed and held tube as 
it is formed. 

as DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention is directed to an im- 
provement in and to presently existing and well 

40 known vertical form, fill and seal machines. To 
improve clarity and avoid confusion, reference to 
this well-known type of machinery is accomplished 
by incorporation by reference of exemplary exam- 
ples of this type of machine. In particular, this type 

45 of machine is illustrated in U.S. Patent No. 
4,322,929 to Newmann; U.S. Patent No. 4,291 ,520 
to Prince; U.S. Patent No. 4,288,965 to James; 
4,277,302 to Reid; U.S. Patent No. 4,274,244 to 
Gilbert; U.S. Patent No. 4,144,693 to Ogata and 

50 U.S. Patent No. 4,118,913 to Putman. All of these 
patents are hereby incorporated by reference. 
These patents generally disclose that it has here- 
tofore been well known to provide a vertical form, 
fill and seal machine for packaging articles wherein 

55 the machine comprises (1) mandrel means having 
an upper article entrance orifice, an interior and a 
lower article discharge orifice with the mandrel 
means being adapted to receive a sheet of flexible 
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plastic packaging material and progressively to 
form the sheet into a vertically depending and 
upwardly open tube having overlapping longitudinal 
edges whereby the lower discharge orifice commu- 
nicatively connects the interior of the mandrel with 
the interior of the tube; (2) longitudinal sealing 
means adapted to longitudinally seal the overlap- 
ping edges of the sheet together; (3) tube advance 
means adapted to downwardly advance the tube; 
(4) upper and lower heat sealing means adapted to 
sealingly close the tube below the article discharge 
orifice by forming two vertically spaced apart trans- 
verse heat seals across the tube; and (5) cutting 
means adapted to sever the tube in the space 
between said transverse heat seals. 

U.S. Patent No. 3,045,404 discloses a vertical 
form-fill-seal machine having a plurality of helical 
tension springs parallel to the seal line to choke the 
descent of discrete articles in the thermoplastic 
tubular material being sealed. 

U.S. Patent No. 3,262,244 discloses bars which 
operate in a similar way to the stretched springs of 
U.S. Patent No. 3,045,404, but are on spring-biased 
support arms which converge upwardly during use 
of the apparatus, to bring the two bars into contact 
with the tube before the sealing and severing bars 
come together to seal and sever the tube. 

U.S. Patent No. 4,532,752 discloses a resilient 
holder for individual spherical products, retractable 
into a mandrel in which the holder closes to re- 
strain a product article and extensible from the 
mandrel to allow article- retaining fingers to spring 
apart and to release the product on to the seal 
from a small height displacement thereabove. 

Turning now to the attached figures, the ap- 
paratus and process of this invention will be de- 
scribed. Looking first at Figure 5 a vertical form, fill, 
and seal apparatus is schematically represented in 
a partial section of a front elevation view. A roll 1 9 
of flat sheet thermoplastic film 5* is shown being 
threaded over guide roll 15 and then under spread- 
er roll 1 4 which allows the film 5* to be formed by 
mandrel or tube forming chute 16 into tube 5 which 
is enclosed around guide chute 6. The edges of 
the film sheet as the film is folded over mandrel 16 
are lapped over to form a tube which is held in 
place by collar 17. Below collar 17 the lapped over 
portions are sealed together longitudinally of the 
tube by electrostatic sealer 18. This tube is then 
advanced downwardly to feed more of the tube as 
it is consumed by packaging products or articles. 
The mandrel 16 and the upper part of the guide 
chute 6 act together to form the tube 5 as the tube 
is, of course, formed around the guide chute 6. All 
of the foregoing is well within the skill of those 
experienced in the art of form, fill, seal packaging. 

Still continuing with Figure 5, loading ramp 20 
is shown with spherical objects 9' being held from 



rolling under the influence of gravity by gate 21 . A 
product or article 9' represents an article of pro- 
duce which is easily bruised and requires gentle 
handling. The articles 9' are represented as 

5 spheres for convenience. The gate 21 can be any 
well known device for dispensing articles one-at-a- 
time and may apply restraint from above or from 
the sides rather than below as illustrated. In some 
instances, it may be desirable to manually dis- 

io pense the items at this point In any event, the 
articles are dropped into the open end of the tube 
5 from roughly the position of the gate 21 . 

Turning now to Figures 2 through 4 the se- 
quential operation of the apparatus of the present 

is invention and likewise the process of the present 
invention will be explained. In Figure 2, tube 5 is 
shown transversely sealed at the bottom of the 
tube by seal 11 which holds article 10 at the 
bottom of the tube. Seal bars 1 and 2 are disposed 

20 above the product 10 and are positioned on op- 
posed sides of tube 5. When the seal bars 1 and 2 
which comprise the pair of seal bars are closed 
they will transversely seal and sever the tube so 
that the lower end of the upper portion of the tube 

25 5 is sealed and the upper end of the lower portion 
of the tube is likewise sealed. In other words, two 
transverse parallel seals are made at this point. 
The seal bars are also provided with a transverse 
severing wire which is heated above the sealing 

30 temperature of the film so that it will cut by melting 
the film in a thin line between the seals. Alternately, 
one wide seal can be made and a heated wire can 
cut through the entire seal. 

Carried on seal bars 1 and 2 are catcher finger 

as means 3 and 4 which are preferably located on the 
upper surface of the seal bars and are covered with 
resilient material such as sponge rubber. In a pre- 
ferred embodiment a second finger 3* identical to 
finger 3 would be located on bar 1 immediately 

40 behind finger 3 as viewed in Fig .2 and spaced 
down the length of the bar a distance appropriate 
for the particular size of the articles 9 and 1 0 being 
packaged. (See Rgure 1). A similar second finger 
4* (not shown) is provided on bar 2 spaced down 

45 the bar from the finger 4 in the same manner that 
fingers 3 and 3' are spaced apart on bar 1 . Prefer- 
ably, the spacing between the fingers and the 
angle which fingers 3, 3' and 4, 4 f present with the 
horizontal is adjustable by mounting the fingers on 

so slotted plates (not shown) with hold down bolts (not 
shown) through the slots so that the fingers may be 
moved up and down the length of the bar and in 
and out towards the tube. A single catcher means 
could be substituted for the fingers so that just one 

55 very wide finger or "hand" is presented on each 
side but experience to date indicates that four 
catcher fingers work quite well for most products in 
the size and weight range of premium sized ap- 
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pies, pears, and peaches and the four finger com- 
bination is readily adjusted. 

Still viewing Figure 2, chute 6 is seen disposed 
within tube 5 with free falling product 9 at the point 
where it is discharged from chute 6. Rim advance 5 
rollers 7 and 8 when rotated feed an additional 
length of tubing downwardly. 

Turning now to Figure 3, seal bars 1 and 2 
have been moved inwardly to compress a portion 
of tube 5 therebetween and with the application of 10 
heat and pressure seal the film transversely across 
the width of the tube thus closing the top of the 
lower portion which encloses product 10 and the 
bottom of the upper portion which will be the 
closure for product 9. The seal bars are of a is 
conventional nature and are well known in the art. 
The seal bar temperature and dwell time when 
closed differ with the polymeric made up of each 
film. The means for moving the seal bars inwardly 
is preferably pneumatic cylinders which are not 20 
shown but which can be positioned to drive the 
bars together. The pneumatic cylinders are ac- 
tuated by solenoid operated switches and can 
move inwardly and outwardly rapidly. The closing 
of the seal bars begins when gate 21 (Figure 5) is 25 
actuated to admit one article 9 which falls freely 
until it is caught by fingers 3, 3' and 4, 4* which, 
being covered with resilient, sponge-like material, 
preferably sponge rubber, cushion the fall. It is 
desirable to make the height of the chute or, rather, 30 
the distance between the discharge end of ramp 20 
(Figure 5) adjacent gate 21 and the point at which 
the article 9 will be caught by fingers 3, 3' and 4, 4' 
in Figure 3 as short as practical. In Figure 3 the 
article 9 is caught a distance "d" above seal bars 1 35 
and 2 so that it does not strike the seal bars and 
become bruised or damaged thereby. In addition, 
by catching the article 9 above the seal no stress Is 
put on the seal immediately and the material has 
time to completely fuse before the weight of article 40 
9 bears against the seal. 

In Figure 4, package 22 comprises article 10, 
the lower severed portion of the tube 5 which is 
designated 5" and which is closed by lower seal 1 1 
and upper seal 12. This leaves product 9 in the 4s 
tube 5 held by the bottom seal 13. Since product 9 
falls only a relatively short distance w d" when the 
seal bars 1 and 2 are removed from their position 
shown in Figure 3, there is very little stress or force 
applied to the still warm seal 13. Thus, the catcher 60 
fingers serve the purpose of not only preventing 
the falling product 9 from striking the seal bar and 
becoming bruised or damaged, the catcher fingers 
also divide the fall into two stages so that the 
second and final fall of the product against the 55 
bottom seal is a very short fall. Furthermore, this 
second fall takes place while tube advance rolls 7, 
8 are feeding additional tube length downwardly. 



The result being that very little force is applied 
against the seal 13. 

Turning now to Figure 1, the side view from 
Figures 2 through 4 is shown. In Figure 1, the 
second finger 3* is shown spaced down the seal 
bar from finger 3 which is seen in Figures 2 
through 4. Products which especially benefit from 
the packaging method and apparatus of this inven- 
tion are apples, pears, and peaches. 

Package 22 in Figure 4 will preferably fall a 
short distance onto a cushioned conveyor to be 
carried to a heat shrinking tunnel. The conveyor 
surface is ribbed with sponge rubber or like resil- 
ient material ananged so that the package will be 
cushioned as it lands on the conveyor and will not 
roll. 

In the heat shrinking tunnel, streams of hot air 
are directed against the film material of tube 5 n to 
shrink the tube material, which is preferably heat 
shrinkable, tightly around the product The pre- 
viously provided deflate holes allow trapped air to 
escape as the film shrinks. 

Claims 

1. A vertical form-fill-seal process for packaging 
in a tube (5) formed from a sheet of thermo- 
plastic, heat sealable material (5 f ) comprising 
the steps of: dropping an article of produce (9, 
10) through said tube catching said article on 
catcher means (3,3'; 4,4') and transversely 
heat sealing the tube below said article (9,10) 
characterised in that said catcher means com- 
prise catcher fingers (3, 3'; 4, 4') which extend 
upwardly from the sealing means (1,2) and 
away from the tube and are movable with the 
sealing means (1,2) to hold the article of pro- 
duce before it can contact the portion of the 
tube being heat-sealed or can contact said 
sealing means, and to open for releasing a 
packaged article of produce. 

2. A vertical form-fill-seai process according to 
claim 1 , characterised in that, before the prod- 
uct article is dropped, the tube of heat sealable 
thermoplastic material is closed at its bottom 
end by a transverse seal made by the heat 
sealing means; in that the catcher fingers (3, 
3'; 4, 4') catch the product article prior to its 
striking the seal while the product article is 
only a relatively short distance above the seal; 
and in that when the catcher fingers thereafter 
release the product article to fall the remaining 
distance to the bottom of the tube additional 
tube material Is fed downwardly. 

3. A vertical form-fill-seal process according to 
claim 1 or 2, characterised in that the tube of 
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thermoplastic material is formed from a sheet 
using a mandrel (16) and is vertically sus- 
pended; a guide chute is provided within the 
tube adjacent the upper opening of the tube; 
the heat sealing means comprises a pair of 5 
seal bars (1,2) provided and positioned below 
said chute, with the seal bars in said pair 
positioned on opposed sides of said tube 
whereby when said seal bars are closed they 
will transversely sea! and sever said tube so io 
that the lower end of the upper portion of said 
tube is sealed and the upper end of the lower 
portion of the tube is likewise sealed; catcher 
fingers (3, 3*; 4 t 4*) are mounted on the upper 
surfaces of said seal bars to catch the article 75 
as it is dropped through said chute as the seal 
bars move towards the tube to compress, seal 
and sever it; said seal bars and catcher fingers 
are closed together to catch a first said article 
which said tube is simultaneously sealed and 20 
severed as the bars close; the seal bars are 
moved apart so that the article in the tube may 
pass therebetween as it is released from the 
catcher fingers; an additional length of tube is 
fed to lower the article below the seal bars; 25 
and a second article is dropped and is caught 
by closing of the seal bars together again to 
catch the second article with the catcher fin- 
gers before the second article strikes the seal 
bars, and the tube is simultaneously sealed 30 
and severed as the bars close, whereby the 
first article is packaged in a length of tubing 
sealed at each end and the resulting package 
is severed from the tube. 

35 

4. A process according to any one of claims 1 to 
3, characterised in that said thermoplastic ma- 
terial is heat-shrinkable material (5*), and in- 
cluding the step of placing deflate holes in the 
tubular material. 40 

5. A process according to claim 4, characterised 
by the step of applying heat to the film of said 
resulting package to shrink the film around 

said article. 45 

6. A vertical form-fill-seal machine for individually 
packaging articles of produce (9, 10) in trans- 
versely sealed tubes (5) formed from thermo- 
plastic film (5'), comprising transverse heat so 
sealing and severing means (1 , 2) for simulta- 
neously sealing the bottom of an upper pack- 
age and the top of a lower package (22) and 
severing the tubular film between said seals; at 
least one catcher finger (3, 3'; 4, 4') associated 55 
with said heat sealing and severing means (1, 

2) to prevent said article (9, 10) from striking 
either the bottom seal (11) or the heat sealing 



means (1 , 2) as the article is vertically dropped 
into the tube (5), characterised in that said 
catcher means comprise at least one catcher 
finger (3, 3'; 4, 4') extending upwardly relative 
to said associated heat sealing and severing 
means (1 ,2) and outwardly away from the posi- 
tion to be occupied by said tube (5) in use of 
the machine. 

7. A vertical form-fill-seal machine according to 
claim 6, characterised in that the at least one 
catcher finger (3, 3'; 4, 4') mounted on the 
upper surface of the sealing and severing 
means (1 , 2). 

8. A vertical form-fill-sea! machine according to 
claim 6 or 7, characterised by a vertical man- 
drel and guide chute (16), through which arti- 
cles are dropped one-at-a-time and guided into 
said tube (5); by the fact that said sealing and 
severing means comprise a pair of sealing and 
severing bars (1 and 2) located below said 
chute (7), one bar (1) being on an opposed 
side of the tube (5) from the other bar (2) and 
the bars (1 and 2) being mounted to compress 
the tube between them and to make upper and 
lower transverse seals across the tube (5) and 
to sever the tube transversely between said 
seals; and by the fact that there is provided at 
least one catcher finger (3, 3'; 4, 4') on the 
upper surface of each of said seal bars (1,2) 
for catching an article (9, 10) as the article 
drops through the tube (5) and chute (16) and 
as the seal bars (1, 2) close, said catcher 
fingers preventing the article from striking the 
seal bars (1, 2). 

9. A vertical form-fiil-seal machine according, to 
claim 8, characterised in that each seal bar (1, 
2) in said pair is provided with two of -said 
catcher fingers (3, 3*; 4, 4'). 

10. A vertical form-fill-seal machine according to 
any one of claims 6 to 9, characterised in that 
each of said catcher fingers (3, 3\ 4, 4') is 
covered with a resilient material. 

Revendtcatlons 

1. Procede de formation, remplissage et obtura- 
tion 6tanche a la verticale pour emballer dans 
un tube (5) forme d'une feuille en materiau 
thermo-plastique obturable a chaud (5*), com- 
prenant les dtapes consistant a: lacher un arti- 
cle de produits (9,10) au travers dudit tube; 
attraper cet article sur des moyens de bioqua- 
ge (3 P 3 , ;4,4 I ) et fermer transversalement de 
fagon etanche a ia chaleur le tube en-dessous 
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de cat article (9,10), caracte'ris^ en ce que 
Iesdits moyens de biocage comprennent des 
doigts de bloquage (3,3'AA') qui font saiilie 
vers le haut depuis les moyens de fermeture 
(1,2) et a distance du tube, et dtant deplapa- 
bles avec les moyens de fermeture (1,2) afin 
de maintenir I'article de produit avant que 
cefui-ci ne puisse entrer en contact avec la 
portion du tube qui a ete obturee a chaud ou 
qu'il ne puisse venir en contact avec Iesdits 
moyens de fermeture, et de maniere a s'ouvrir 
afln de reiacher un article de produit embaile. 

2. ProcSde de formation, remplissage et obtura- 
tion dtanche a la verticale en accord avec la 
revendication 1 , caracterise" en ce qu'avant que 
le produit ne soit lache, le tube en materiau 
thermo-plastique obturable a chaud est ferme 
a sa base par une fermeture etanche transver- 
sable realised par les moyens de fermeture a 
chaud; en ce que les doigts de bloquage 
(3,3';4,4') attrapent I'article de produit avant 
qu'il ne vienne heurter la fermeture alors que 
I'article de produit est seulement a une distan- 
ce relativement faible au-dessus de la fermetu- 
re; et en ce que quand les doigts de bloquage 
relachent ensuite I'article de produit pour qu'il 
chute, la distance restant jusqu'a la base du 
tube additionnei du mateViau de tube est ali- 
mented vers ie bas. 

3. Procede de formation, remplissage, obturation 
etanche a la verticale seton la revendication 1 
ou 2, caracterisee en ce que le tube en mate- 
riau plastique est forme" avec une feuille utili- 
sant un mandrin (16) et est suspendu verticale- 
ment; un guide chute 6tant pourvu a I'inteVieur 
du tube a proximity de i'ouverture supe>ieure 
du tube; les moyens de fermeture a chaud 
comprenant une paire de barres de fermeture 
(1,2) prevue et disposee en dessous de ladite 
chute, avec iesdites barres de fermeture de 
ces paires positionnees sur des c6t£s opposes 
dudit tube afin que quand iesdites barres de 
fermeture sont fermees, elies ferment de fagon 
Etanche trans versalement et tranchent ledit 
tube de sorte que I'extremite inferieure de la 
portion superieure de ce tube est fermee et 
que I'extremite superieure de la portion infe- 
rieure du tube est similairement ferme'e; les 
doigts de bloquage (3,3*; 4,4') Stant months 
sur les surfaces supen'eures des barres de 
fermeture afin d'attraper Particle quand il est 
lance au travers de la chute alors que les 
barres de fermeture se deplacent a I'encontre 
du tube pour compresser, fermer et trancher 
celui-ci; ces barres de fermeture et doigt de 
bloquage eiant fermes ensemble pour attraper 



un premier article, le tube 6tant simuttanement 
ferme et tranche quand les barres se ferment; 
les barres de fermeture 6tant placees a distan- 
ce I'une de Tautre telle que I'article peut pas- 

s ser dans le tube entre ceiles-ci quand il est 

relache par les doigts de bloquage; une lon- 
gueur additionnelle de tube etant alimentee 
pour abaisser I'article en-dessous des barres 
de fermeture, et un second article etant lache" 

w et attrape" par obturation des barres de ferme- 

ture a nouveau ensemble pour attraper le se- 
cond article avec les doigts de bloquage avant 
que le second article ne vienne porter ies 
barres de fermeture, et le tube Stant simultanS- 

75 ment ferme et tranche* quand les barres se 

ferment, de sorte que le premier article est 
embaile* dans une longueur de tube ferme de 
fagon dtanche a chaque extremite et que I'em- 
baliage resultant est tranche du tube. 

20 

4. Procede selon I'une des revendications 1 a 3, 
caracterise" en ce que ledit materiau thermo- 
plastique est un materiau retractable a la cha- 
leur (5') et comprend I'etape consistant a pla- 

25 cer des orifices de degonflage dans le mate- 

riau tubulaire. 

5. Procede seton la revendication 4, caracterise 
par i'etape consistant a appiiquer de la chaleur 

30 au film dudit embaliage resultant pour retractor 

le ftim autour de I'article. 

6. Machine de formation, remplissage et obtura- 
tion etanche a fa verticale pour emballer indivi- 

35 duellement des articles de produit (9,10) dans 

des tubes obtures transversalement de fagon 
etanche (5) et realises dans un film thermo- 
plastique (5 f ), comprenant des moyens d'obtu- 
ration etanche transversale a la chaleur et de 

40 . tranchage (1,2) pour simurtanement fermer de 
fagon Etanche la base d'un embaliage supe- 
. rieur et le sommet d'un embaliage inferieur 
(22) et pour separer ie film tubulaire entre 
Iesdites fermetures; au moins un doigt de blo- 

45 quage (3,3';4,4') associe audit moyen d'obtura- 

tion a la chaleur et de tranchage (1,2) pour 
eviter a I'article (9,10) de venir heurter soit le 
joint d'obturation de base (11) ou les moyens 
d'obturation a la chaleur (1 ,2) alors que I'article 

50 est lach£ verticale ment a I'int^ rieur du tube 

(5), caracterise en ce que iesdits moyens de 
bloquage comprennent au moins un doigt de 
bloquage (3,3';4,4') s'etendant vers le haut par 
rapport audit moyen associe de fermeture a la 

55 chaleur et de tranchage (1 ,2) et vers. I'exterieur 

a distance de la position a occuper par ledit 
tube (5) lors de I'utilisation de la machine. 
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7. Machine de formation, remplissage et obtura- 
tion dtanchd a verticals selon ta revendication 
6, caracterisee en ce qu'au moins un doigt de 
bloquage {3,3'AA') Q st monte* sur la surface 
superieure des moyens de fermeture et de 
tranchage (1 2). 

8. Machine de formation, remplissage et obtura- 
tion 6tanche a ia verticaie seion la revendica- 
tion 6 ou 7, caracterisee par un mandrin verti- 
cai et un guide chute (1,16) au travers duquel 
les articles sont laches un par un et guides a 
i'inteVseur dudit tube, (5); par ie fait que lesdits 
moyens de fermeture et de tranchage com- 
prennent une paire de barres de fermeture et 
de tranchage (1 et2) situ£es en-dessous de 
ladite chute (16), une barre (1) 6tant d'un cote 
oppose* du tube (5) par rapport a I'autre barre 
(2), et les barres (1 ,2) 6tant montees de manie- 
re a compresser le tube entre elles et a reali- 
ser des joints de fermeture transversaux supe- 
rieurs et infe*rieurs au travers du tube (5) et a 
trancher le tube transversalement entre lesdits 
joints; et par le fait qu'est pr£vu au moins un 
doigt de bloquage (3,3';4,4') sur ia surface 
superieure de chacune desdites barres de fer- 
meture (1,2) pour attraper un article (9,10) 
quand ('article tombe au travers dudit tube (5) 
et de la chute (16) ainsi que quand les barres 
de fermeture (1,2) se referment, lesdits doigts 
de bloquage evitant a {'article de heurter les 
barres de fermeture (1 ,2). 

9. Machine de formation, remplissage et obtura- 
tion etanche a ia verticaie selon la revendica- 
tion 8 caracterisee en ce que chaque barre de 
fermeture (1,2) de chaque paire est pourvue 
de deux desdits doigts de bloquage (3,3 , ;4 I 4*). 

10- Machine de formation, remplissage et obtura- 
tion Etanche a la verticaie selon i'une des 
revendications 6 a 9, caracterisee en ce que 
chacun desdits doigts de bloquage (3,3';4,4') 
est recouvert d'un mate>iau elastique. 

PatentansprUche 

1. Verfahren mit Formen-FU Hen-Siege In zum Ver- 
packen in einen Schlauch (5), welcher aus 
einer Bahn thermopiastischen, heiflsiegelbaren 
Materials (5') gebildet ist, mit den Schritten: 
Einwerfen eines Produktartikels (9, 10) durch 
den Schlauch, Auffangen des Artikels auf Auf- 
fangeinrichtungen (3, 3'; 4, 4*) und HeiBsiegeln 
des Schlauchs in Querrichtung unterhaib des 
Artikels (9, 10), dadurch gekennzetchnet, 
daB die Auffangeinrichtungen Auffangfinger (3, 
3'; 4, 4') aufweisen, welche aufwarts von den 



Siegeteiniichtungen (1, 2) und von dem 
Schlauch weg gerichtet sind und zusammen 
mit den Siegeleinrichtungen (1, 2) beweglich 
sind, urn den Produktartikel zu halten, bevor er 
5 mit dem Bereich des Schlauches, der heiflge- 

siegelt wirci. Oder den Siegeleinrichtungen in 
Berilhrung kommt und um sich zur Freigabe 
eines verpackten Produktartikels zu offnen. 

10 2. Verfahren nach Anspruch 1 , dadurch gekenn- 
zetchnet, daB vor Bnwurf des Produktartikels 
der Schlauch aus heiBsiegelbarem thermopia- 
stischen Material an seinem Bodenende durch 
eine querlaufende Siegelung verschlossen 

is wird, die durch die Siegeleinrichtungen erzeugt 

wird; daB die Auffangfinger (3, 3'; 4, 4') den 
Produktartikel auffangen, bevor er auf die Sie- 
gelung auftrifft, wobei der Produktartikel nur in 
einer relativ kurzen Entfernung oberhalb der 

20 Siegelung ist; und daB, wenn die Auffangfinger 

den Produktartikel danach freigeben, damit er 
die restliche Strecke zum Boden des Schlau- 
ches faflt, zusatzliches Schlauch material nach 
unten nachgefiihrt wird. 

25 

3. Verfahren nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daB der Schlauch aus ther- 
moplastischem Material aus einer Bahn mit 
Hiffe eines Doms (16) gebildet und vertikal 

30 aufgehangt wird; daB eine FUhrungsrutsche in- 

nerhalb des Schlauches nahe der oberen 5ff- 
nung des Schlauches vorgesehen ist daB die 
Siegeleinrichtungen ein Paar von Siegeistan- 
gen (1, 2) aufweisen, welche unterhaib der 

35 Rutsche angeordnet sind, wobei die Siegelst- 

angen des Paares auf gegenUberliegenden 
Seiten des Schlauches angeordnet sind, wo- 
durch die Siegelstangen, wenn sie geschlos- 
sen werden, den Schlauch in Querrichtung ver- 

40 siegeln und durchtrennen, so daB das untere 

Ende des oberen Bereichs des Schlauchs ver- 
siegelt ist und ebenso das obere Ende des 
unteren Bereichs des Schlauchs versiegelt ist; 
dafl Auffangfinger (3, 3'; 4, 4') auf der oberen 

45 Seite der Siegelstangen angebracht sind, um 

den Artikel aufzufangen, wenn er durch die 
Rutsche eingeworfen wird und wenn die Sie- 
gelstangen auf den Schlauch zu bewegt wer- 
den, um ihn zusammenzudrUcken, zu versie- 

so geln und zu durchtrennen; daB die Siegeistan- 

. gen und die Auffangfinger zusammen ge- 
schlossen werden, um einen ersten Artikel auf- 
zufangen, wobei der Schlauch gleichzeitig ver- 
siegelt und. durchtrennt wird, wenn sich die 

55 Stangen schiieBen; daB die Siegelstangen aus- 

einanderbewegt werden, so daB der in dem 
Schlauch befindliche Artikel dazwischen hin- 
durchfallen kann, wenn er von den Auffangfin- 
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gem freigegeben wird; daB eine zusatzliche 
Schlauchlange nachgefuhrt wird, urn den Arti- 
ke! unter die Siegelstangen zu senken; und 
daB ein zweiter Artikel eingeworfen und aufge- 
fangen wird, indem die Siegelstangen ge- 5 
schlossen werden, um den zweiten Artikel mit 
den Auffangfingem aufzufangen, bevor er auf 
die Siegelstangen auftrifft, und der Schlauch 
gleichzeitig versiegelt und durchtrennt wird, 
wenn sich die Stangen schlleBen, wodurch der 10 
erste Artikel in einem SchlauchstUck verpackt 
ist, welches an jedem Ende versiegelt ist und 
die resultierende Verpackung von dem 
Schlauch abgetrennt ist. 

75 

4. Verfahren nach einem der AnsprOche 1 bis 3, 
dadurch gekennzeichnet, daB das thermo 
plastische Material warmeschrumpf bares Mate- 
rial (5') ist, und mit dem weiteren Schritt des 
Anbringens von Entluftungslochern in das 20 
Schlauchmaterial. 

5. Verfahren nach Anspruch 4, gekennzeichnet 
durch den Schritt der Warmeanwendung auf 

die Folie der resultierenden Verpakkung, um 25 
die Folie um den Artikel zu schrumpfen. 

6. Vorrichtung mit Formen-Fullen-Siegeln zum in- 
dividuation Verpacken von Produktartikein (9, 

10) in in Querrichtung versiegelten Schlauchen 30 
(5), welche aus thermoplastischer Folie (5') ge- 
bildet sind, welche Vorrichtung in Querrichtung 
laufende Siegel- und Trenneinrichtungen (1 , 2) 
zum gleichzeitigen Versiegeln des Bodens ei- 
ner oberen Verpackung und der Oberseite ei- 35 
ner unteren Verpackung (22) und zum Durch- 
trennen der Schlauchfoiie zwischen den Sie- 
gelstangen aufweist; wenigstens einen Auffang- 
finger (3, 3'; 4, 4') verbunden mit den Siegel- 
und Trenneinrichtungen (1 , 2) aufweist, um das 40 
Auftreffen des Produktartikels (9, 10) auf die 
Bodenstegelung (11) Oder die Siegeleinrich- 
tung (1, 2) zu vermeiden, wenn der Artikel 
vertikal in den Schlauch (5) eingeworfen wird, 
dadurch gekennzeichnet, daB die Auffang- 45 
einrichtungen wenigstens einen Auffangfinger 
(3, 3'; 4, 4') aufweisen, welcher aufwarts ge- 
richtet ist von den zugehorigen Siegel- und 
Trenneinrichtungen (1, 2) und nach auflen ge- 
richtet ist von der Position, welche im Betrieb so 
der 1 von dem Schlauch (5) eingenommen 
wird. 



8, Vorrichtung nach Anspruch 6 oder 7, gekenn- 
zeichnet durch einen vertikalen Dom und FUh- 
rungsrutsche (16), durch welche Artikel - einer 
zur Zeit - eingeworfen und in den Schlauch (5) 
gefUhrt werden; dadurch, daB die Siegel- und 
Trenneinrichtungen ein Paar von Siegel- und 
Trennstangen (1 und 2) aufweisen, welche un- 
terhalb der Rutsche (7) angebracht sind, wobei 
eine Stange (1) auf der gegenUberliegenden 
Seite des Schlauches (5) der anderen Stange 
(2) liegt und die Stangen (1 und 2) so ange- 
bracht sind, daB sie den Schlauch zwischen 
ihnen zusammenzudrtlcken und obere und un- 
tere queriaufende Siegeiungen uber den 
Schlauch (5) durchfUhren und den Schlauch in 
Querrichtung zwischen den Siegeiungen ab- 
trennen; und dadurch, daB wenigstens ein Auf- 
fangfinger (3, 3*; 4, 4') auf der oberen Seite 
jeder Siegelstange (1, 2) zum Auffangen eines 
Artikels (9, 10) vorgesehen ist, wenn der Artikel 
durch den Schlauch (5) und die Rutsche (16) 
fSllt und wenn slch die Siegelstangen (1, 2) 
schlieBen, wobei die Auffangfinger vermeiden, 
daB der Artikel auf die Siegelstangen (1, 2) 
auftrifft. 

9; Vorrichtung nach Anspruch 8, dadurch ge- 
kennzeichnet, daB jede Siegelstange (1 , 2) in 
dem Paar mit zwei Auffangfingem (3, 3'; 4, 4') 
yersehen ist. 

10. Vorrichtung nach einem der Ansprtiche 6 bis 
9, dadurch gekennzeichnet, daB jeder der 
Auffangfinger (3, 3'; 4, 4') mit elastischem Ma- 
terial Uberzogen ist. 



Vorrichtung nach Anspruch 6, dadurch ge- 
kennzeichnet, daB wenigstens ein Auffangfin- 
ger (3, 3'; 4, 4*) auf der oberen Seite der 
Siegel- und Trenneinrichtungen (1, 2) ange- 
bracht ist. 
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